Background: Previous studies suggest that hopelessness is associated with adverse health outcome and mortality. However, there exists limited understanding regarding the feelings of hopelessness in the U.S. Chinese aging population, the largest and oldest Asian population in the U.S.
Introduction
Hopelessness is perceived as a system of negative cognitive expectancies concerning oneself and one's future life [1] . Within the cognitive model of psychopathology, hopelessness is conceptualized as a cognitive characteristic which is both "a determinant", and "a component" of the depressive condition [2] ; and the feelings of hopelessness are construed as having a critical antecedent role in the development of depression. Despite the expression of hopelessness is sometimes hypothesized to be a larger segment of depressive symptoms, studies suggest that hopelessness can be thought of as a separate set of beliefs that influences how a person perceives information, and behaves in the world [3] . Individuals who have feelings of hopelessness are often characterized by possessing a negative view about the future, and believe that nothing will turn out right for them, that they will never succeed at what they try to do, that their important goals can never be attained, and that their worst problems will never be solved [4] .
Empirical studies suggest that hopelessness is associated with adverse health outcomes. Hopelessness is associated with cardiovascular morbidity and mortality, including ischemic heart disease, acute myocardial infarction, and atherosclerotic progression [5] . In addition, hopelessness is a key variable linking depression to suicide in all age groups [6] . For older adults, in particular, hopelessness is a strong predictor of suicidal ideation [7] . Prospective studies of psychiatric older patients seen in mental health treatment settings suggest that hopelessness also confers risk for death by suicide [8] .
The concept of hopelessness exist across diverse cultural groups, including Asian countries such as the Japanese and Chinese population [9, 10] . Existing studies in the Chinese population in Mainland China suggest that hopelessness was a determinant for depressive symptoms, and furthermore, having reduced level of hope was associated with both suicidal ideation and attempts [11, 12] . Despite its significance, we are not aware of any population-based study that has systematically examined the prevalence of hopelessness. Furthermore, we know very little about the feelings of hopelessness in the U.S. Chinese aging population, the largest and oldest Asian population in the U.S.
In the past ten years, Chinese aging population aged 65 years and older has experienced a growth rate almost four times higher than the general U.S. aging population [13] . Currently, Chinese older adults aged 60 and over account for 14% of the total Chinese population in the U.S. Whereas Chinese community is represented throughout the country, Chicago has one of the largest congregations of Chinese Americans. In spite of the rapid demographic growth, there exists little understanding of their psychological well-being among U.S. Chinese older adults. Compared to other population, Chinese older adults are less acculturated and more oriented towards traditional Confucianism culture which place great emphasis on interpersonal harmony and collectivism [14] . Whereas collectivism often encourages individuals to compromise personal interest for the better well-being of the family, community and society, Chinese older adults also tend to be fatalistic about the future, believing that illness is inevitable and therefore more likely to delay medical treatment [15] . These cultural beliefs compounded with structural barriers to healthcare system may render Chinese aging population more vulnerable to psychological distress including feelings of hopelessness or suicidal behaviour. Evidence suggests that U.S. Chinese older adults have the highest suicide rate than any other racial groups nationwide [16, 17] . Specifically, suicide rate among U.S. Chinese older women is a higher leading cause of death compared with the general population [16] . A prior study noted a 3-fold higher suicide rate among U.S. Chinese women aged 65-74 years; 7-fold higher suicide rate among the U.S. Chinese women aged 75-84 years; and 10-fold higher suicide rate among the U.S. Chinese women over age 85 compared to white women of the same age groups [18] .
Despite the increasing need to investigate psychological distress in Chinese older adults, research on hopelessness in U.S. Chinese older adults has been scarce. Therefore, the objectives of this study are to: 1) examine the prevalence of hopelessness among U.S. Chinese older adults in great Chicago area; 2) investigate the socio-demographic correlates of hopelessness in U.S. Chinese older adults.
Methods

Population and settings
The Population Study of Chinese Elderly in Chicago (PINE) is a community-engaged, population-based epidemiological study of U.S. Chinese older adults aged 60 and over in the greater Chicago area. Briefly, the purpose of the PINE study is to collect a community-level data of U.S. Chinese older adults to examine the key cultural determinants of health and well-being [19] . The project was initiated by a synergistic community-academic collaboration between Rush Institute for Healthy Aging, Northwestern University Medical Center, and many community-based social services agencies and organizations throughout the greater Chicago area.
In order to ensure study relevance and enhance community participation, the PINE study implemented extensive culturally and linguistically appropriate community recruitment strategies strictly guided by community-based participatory research (CBPR) approach [20, 21] . With over twenty social services agencies, community centers, health advocacy agencies, faith-based organizations, senior apartments and social clubs serving as the basis of study recruitment sites, eligible participants were approached through routine social services and outreach efforts serving Chinese Americans families in the Chicago city and suburban areas. Our participants were surveyed in their preferred language and dialects including Mandarin, Cantonese, Toishanese, Teochew dialect, or English. Out of 3,542 eligible older adults who were approached, 3,159 agreed to participate in the study, yielding a response rate of 91.9%.
Based on the available census data drawn from U.S. Census 2010 and a random block census project conducted in the Chinese community in Chicago, the PINE study is representative of the Chinese aging population in the greater Chicago area with respective to key demographic attributes including age, sex, income, education, number of children, and country of origin [22] . The study was approved by the institutional review boards of the Rush University Medical Center.
Measurements
Socio-demographics: Basic demographic information included age (in years), sex (female and male), education (years of education completed), personal income (0-$4,999 per year/$5,000-$9,999 per year/$10,000-14,999 per year/more than $15,000 per year), marital status (married/separated/divorced/widowed), number of children and living arrangement (living alone/living with 1-2 persons/living with 3 or more persons). Number of years in the community, number of years in the U.S., and country of origin (Mainland China/Hong Kong or Macau/Taiwan/Vietnam, Thailand, Philippine, or Malaysia/USA and Canada) were also assessed in all participants.
Overall health status, quality of life and health changes over the last year: Overall health status was measured by 'in general, how would you rate your health' on a four point scale (1=poor, 2=fair, 3=good, 4=very good). Quality of life was assessed by asking 'in general, how would you rate your quality of life' on a four point scale ranging from 1=poor to 4=very good. Health changes over the last year was measured by 'compared to one year ago, how would you rate your now' on a three point scale (1=worsened; 2=same; 3=improved).
Beck Hopelessness Scale-7 (BHS-7): The BHS-7 is a widely-used 7-item scale that assesses the degree of an individual's negative attitudes about the future. Three of the seven items are worded positively (indicating hopefulness), including "In the future, I expect to succeed in what concerns me the most"; "I have great faith in the future"; "I can look forward to more good times than bad times." The remaining four statements are worded negatively (indicating hopelessness), including "My future seems dark", "All I can see ahead of me is unpleasantness rather than pleasantness", "I don't expect to get what I really want", "It is very unlikely that I will get any real satisfaction in the future." Participants were asked to rate each statement on a 6-point Likert scale from strongly disagree, moderately disagrees, slightly disagree, slightly agree, moderately agree, and strongly agree. The total score on the BHS-7 can range from 7-42, with higher scores reflecting greater levels of hopelessness. Adequate internal reliability has been reported for the scale across diverse clinical and nonclinical populations in the 0.80s [23, 24] . In our study cohort, the Cronbach's alpha coefficient of reliability for the Beck Hopelessness Scale -7 was 0.82. With respect to content validity, the original English versions of the instruments were first translated into Chinese by a bilingual research team, and subsequently examined by bilingual and bicultural community leaders enlisted from the Community Advisory Board (CAB).
Data analysis
We used descriptive statistics to summarize demographic information of the participants. Chi-square statistics were used to compare the socio-demographic characteristics between groups with and without feelings of hopelessness. The Pearson correlation coefficients were calculated to determine the relationship of the sociodemographic and health related variables with feelings of hopelessness. All statistical analyses were undertaken using SAS, Version 9.2 (SAS InstituteInc., Cary, NC).
Results
Sample Characteristics
Of the 3,159 participants, 58.8% are female. The mean age of study participants were 72.8 (SD ± 8.8) years old. Characteristics of the study participants by the presence of any hopelessness are presented in Table  1 . Overall, 1,423 (40.9%) participants reported feelings of hopelessness. Among the participants who reported hopelessness, 58.8% were female; the majority has received education less than 12 years (78.5%), and with income less than $10,000 (85.6%). Compared to the group without any hopelessness, the group with hopelessness symptoms had a significantly greater proportion of older adults being widowed (25 
Beck hopelessness scale -7 reliability and content validity
In our cohort, the Cronbach's alpha coefficient of reliability for the Beck Hopelessness Scale -7 was 0.82. The inter-item correlations among the three items ranged from 0.21 to 0. 64. "My future seems dark" and "all I can see ahead of me is unpleasantness rather than pleasantness" showed the highest inter-item correlation coefficients (0.64), whereas "in the future, I expect to succeed in what concerns me the most" and "it is very unlikely that I will get any real satisfaction in the future" reported some of lowest inter-item correlation coefficients. All correlations were significant at the 0.001 level ( Table 2) . With respect to content validity, the original English versions of the instruments were first translated into Chinese by a bilingual research team. Due to the vast linguistic diversity of our study population, the Chinese version was then back translated by bilingual and bicultural investigators fluent in dialects including Mandarin and Cantonese to confirm consistency in the meaning of the Chinese version with the original English version. Both written scripts (traditional and simplified Chinese characters) were subsequently examined. A group of community stakeholders led by an experienced bilingual and bicultural geriatrician then went over the wording of the Chinese versions to ascertain that the meanings of the items in Chinese conveyed the meanings to Chinese older adults and to ensure validity. 
Presence of specific symptoms of hopelessness
With respect to specific feelings of hopelessness, 20.0% of the participants reported that it was very unlikely that they will get any real satisfaction in the future, 17.3% reported that they did not have great faith in the future, 15.5% did not expect to get what they really wanted, and 12.4% did not expect to succeed in what concerns them the most (Table 3) . A total of 12.2% of the participants cannot look forward to more good times than bad times; 11.3% of the participants reported that they can only see unpleasantness rather than pleasantness; and 9.2% of the participants felt that their future seemed dark.
Correlation between socio-demographic factors and hopelessness
Age, years in the U.S., years in the community were positively correlated with feelings of hopelessness, whereas marital status, living arrangement, country of origin, overall health status, quality of life, health changes over the last year were negatively correlated with hopelessness among participants (Table 4) . Being older (r=0.13, p<0.001), being unmarried (r=-0.09, p<0.001), living with fewer people (r=-0.05, p<0.01), having been in U.S. for more years (r=0.08, p<0.001), having been in the community for more years (r=0.05,p<0.01), having lower overall health status(r=-0.27, p<0.001), poor quality of life (r=-0.20, p<0.001), and worsened health status over the last year (r=-0.15, p<0.001) were more likely to report having hopelessness feelings.
Discussion
In this population-based study, the findings indicate that feelings of hopelessness are common among U.S. Chinese older adults. Moreover, being older, being unmarried, having been in the U.S. and in the community for more years, having lower level of overall health status and quality of life, and having worsened health over the last year are significantly correlated with more feelings of hopelessness in the study population.
Our findings suggest that hopelessness is prevalent in this study sample of community-dwelling older adults. A total of 40.9% participants reported feelings of hopelessness. In a sample of Chinese hospitalized cancer patients, the prevalence for hopelessness was 64.4% [25] . This higher prevalence may be due to the nature of a clinical sample of terminal cancer samples. However, to our knowledge, few studies have systematically study the prevalence of hopelessness among community-dwelling Chinese older adults in the U.S. Given that immigrant population are often at higher risks of health disparities, it is of critical importance to investigate distress among these vulnerable populations [26] . In addition, hopelessness may be attributed to the high level of fatalism heavily influenced by Chinese cultural doctrines. Previous studies demonstrate that Chinese older adults often possess a sense of fatalism for illness prevention and intervention, and that the sentiment that the lack of control of life and death may predominantly prevent Chinese older adults from seeking timely treatment and medical compliance [27] . In a population-based study of Chinese population in Hong Kong, about 20% of suicidal ideation and attempts was attributable to hopelessness [12] . Among the PINE study cohort, the prevalence of suicidal ideation in the last two weeks, in the past twelve months and in life time was 3.5%, 4.8% and 9.4%, respectively. It is also reported that older age, female sex, lower education levels, lower income levels, living with fewer household members, lower overall health status, poorer quality of life, and worsened health changes over the last year were significantly correlated with suicidal ideation [28] . Additional analysis indicated that the level of perceived filial piety receipt from older adults' perceptive was associated with increased risk of suicidal ideation [29] . More research is needed to examine the temporal relationship between filial piety and suicidal ideation. In addition, the association between suicide and hopelessness, which may likely be further intensified by cultural conceptualization of health and illness, warrants further attention in the Chinese population.
Our findings also suggest that lower level of overall health status, poorer quality of life, and worsening health over the last year are significantly correlated with higher levels of hopelessness among U.S. Chinese older adults. Relationship between levels of hopelessness, distress, and quality of life is often examined in the clinical setting including patients with palliative care, patients with cancer, and patients at the end-of-life care setting. These previous reports suggest that quality of life is often predicted by the level of hopelessness and clinical characteristics [30, 31] . Our report further suggests that the sentiment of hopelessness is also negatively correlated with selfreported health variables in a community-dwelling sample of Chinese older adults. Future studies are warranted to examine the relationship between hopelessness, health conditions, and specific comorbidities among older population. Table 4 : Correlations between Hopelessness and Socio-Demographic Variables.
Our finding further suggest that brevity and the Beck Hopelessness Scale -7 worked well in the less acculturated group of Chinese American older adults, and may be suitable for detecting feelings of hopelessness in population-based surveys. Whereas suicidal older adults may tend to have negative expectances regarding their future, they may likely to see life is not worth living. It is of critical important to consider how hopelessness influences the formation of suicidal thoughts, and consider integrating the measurement as part of the clinical screening procedure for older adults with depressive symptoms.
The result of this study should be interpreted with limitations. First, the PINE study sample is representative of Chinese older adults in the greater Chicago. Caution is advised when generalizing from these findings to other Chinese American older populations in the country or in Asian societies. Future research is needed to systematically compare the levels of hopelessness among global Chinese population. In addition, the present research predominately used quantitative methodology, which namely cannot explore the subjective experiences of older adults. Future research employing mixed-method approach is needed to enlighten the cultural conceptualization of hopelessness among U.S. Chinese older adults. Third, despite the merit of survey methodology in quantifying prevalence of hopelessness, the use of questionnaire may not be suitable to tease apart cultural perceptions and/or help-seeking behaviors toward feelings of hopelessness. Future research employing mixed methods is needed to expand our understanding on hopelessness. Last, this study is cross-sectional designed, and we could not postulate on the potential temporal relationships. Future longitudinal studies are called for to examine the risk factors and outcomes associated with hopelessness in Chinese older adults.
Our study has several practice implications. Suicide interventions designed specifically to promote hope in the Chinese aging population may be effective in reducing suicide risk. Aging service, health care providers and community providers can play an important role in promoting psychological well-being by increasing the sense of hope among community-dwelling older adults. Prior studies show that Chinese older adults exhibit highest suicide rate compared to other ethnic/racial groups [16, 17] . Increased attention for psychosocial aspects such as the relevancy of promoting hope in late life may represent an important target for suicide prevention [23] . Screening for hopelessness among Chinese older adults may increase healthcare professionals' ability to identify older adults at greatest risk of selfharm. In addition, prior studies in clinical settings also demonstrate that the association between depression and suicidal ideation was stronger within higher levels of hopelessness [3] . Thus it is important to simultaneously consider depressive symptoms and hopelessness when treating suicidal ideation in late-life among older patients.
In addition, hopelessness is a critical aspect of depression that may be particularly important in older adults because it reflects appraisals about the future. Mortality rates were reported as being higher for older adults who reported as hopelessness, as compared for those who were hopeful. Concerted efforts from community organizations and, health care management professionals, aging services providers to care and reach out to older adults are needed. Example may include regular home visits, phone calls, or bilingual/ bicultural community events. Systematic outreach to assess and support older adults with high-risk of hopelessness in improving life conditions and needs that can promote hope for the future are called for, especially older adults who are older, living along or with fewer people, widowed, or with worsening health.
Conclusions
Hopelessness is common in the U.S. Chinese older population. Age, years in the U.S., and years in the community were significantly and positively correlated with any hopelessness, while overall health status, quality of life, and health changes over the last year were significantly and negatively correlated with any feelings of hopelessness. This study necessitates developing research, interventions and policies to promote psychological well-being in U.S. Chinese Aging populations. Future studies should be conducted to understand the risk factors and outcomes associated with hopeless in U.S. Chinese old adults.
